GABA-mediated component in the feedback response of turtle retinal cones.
The negative feedback from horizontal cells to cone photoreceptors contributes to the formation of the receptive-field surround in cone photoreceptors. Recently, studies on the modulation of voltage-gated Ca(2+) currents in cone photoreceptors have led to great progress in our understanding of the mechanism of horizontal-cone feedback. Another highly probable hypothesis is that GABA mediates this feedback. This hypothesis is supported by the facts that cone photoreceptors respond to GABA and that horizontal cells release GABA. However, GABA-mediated synaptic inputs from horizontal cells to cone photoreceptors have not been demonstrated. In the present study, we examined whether cone photoreceptors receive GABAergic inputs from horizontal cells using a slice patch technique in the turtle retina. When 1 mM of GABA was applied to the cone photoreceptors, GABA-induced currents were activated. GABA-induced currents reversed their polarity at the equilibrium potential of Cl-. The application of 30 microM of SR95531, an antagonist of GABAA receptors, alone did not produce any change in the holding currents. When 200 microM of pentobarbital was introduced to potentiate the GABAergic inputs to the cone photoreceptors, however, the inhibitory action of SR95531 on GABAergic inputs became detectable. The amplitude of the GABAergic inputs, potentiated by pentobarbital, increased when the horizontal cells were depolarized by the application of 20 microM of kainate, while the amplitude decreased when the horizontal cells were hyperpolarized by the application of 10 microM of CNQX. When the cone photoreceptors were voltage clamped at a potential at which the voltage-gated Ca(2+) current was inactive, horizontal-cone feedback was not observed. However, the horizontal-cone feedback became detectable when the GABAergic inputs to the cone photoreceptors were potentiated by pentobarbital. We concluded that the contribution of GABAergic inputs from horizontal cells to cone pedicles in the formation of the receptive-field surround in cone photoreceptors is very limited but that the modulation of voltage-gated Ca(2+) currents in cone photoreceptors is a physiologically relevant mechanism for horizontal-cone feedback.